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ABSTRACT

Texas Parks and Wildlife Department conducts a routine fishery-
independent monitoring program using gill nets set perpendicularly
to and at the shoreline of every bay system. Areas beyond the length
of these nets (183 m) are not routinely sampled; catches along shore
may not reflect abundance of fishes in offshore areas.

Catch rates of finfish from eight offshore (> 183 m from the
shoreline) and eight onshore (one end on a shoreline) gill net samples
in the Corpus Christi Bay system during January and February 1981
were compared using one-way analyses of variance. No significant differences
in catch rates were found between set types for any species in any
mesh size.



INTRODUCTION

Finfish in Texas bays are an important part of the commercial
and recreational fishing industries. Commercial fishermen landed 1.1
million kg of finfish from Texas bays in 1981 (Hamilton and Saul 1984).
Recreational finfish landings by weekend sport-boat fishermen in 1980-81
totaled nearly 0.5 million kg (Osburn and Ferguson 1985).

Management of finfish populations within the concept of optimum
yield requires estimates of finfish abundance. Indices of relative
abundance (catch per unit effort or catch rate) derived from fishery-
independent sampling programs are necessary to reduce the biases in
optimum yield projections based solely on fishery-dependent sampling
methods (McEachron and Green in press). Fishery-independent sampling
methods, however, may also be subject to serious biases if the resultant
catch rate is not correlated with stock abundance. Changes in the
relationship between catch rate and stock size can occur with variations
in migration, distribution and behavior of the fish populations (Gulland
1977). Inherent assumptions when comparing indices of relative stock
abundance derived from sampling programs are that the unit stock can
be delineated for management purposes (Lackey and Hubert 1978) and
that the sampled portion of the stock is representative of the targeted
unit stock (Cochran 1977).

Texas Parks and Wildlife Department (TPWD) initiated a standardized
fishery-independent monitoring program in November 1975 using 183-m
gill nets to assess the relative abundance of finfish in Texas bays
(McEachron and Green 1985). Current program procedures dictate that
all gill nets be set with one end on a shoreline. Catch rate data
from these "onshore" sets may not adequately reflect the relative
abundance of finfish occurring in bay waters >183 m from a shoreline
("offshore"). Limited data have been collected from offshore gill
net samples in Texas bays and have not been compared statistically
(Matlock et al. 1978).

The purpose of this study was to compare catch rates of finfish
species between gill nets fished simultaneously onshore and offshore
in the Corpus Christi Bay system during winter (January-February)
to determine if onshore catches adequately reflect offshore finfish
abundance.

MATERIALS AND METHODS

Gill nets were set in the Corpus Christi Bay system during
January and February 1981. Gill nets were 183-m long and 1.2-m deep



with separate 46-m sections of 7.6-, 10.2-, 12.7- and 15.2-cm stretched
monofilament meshes. Further details of net construction and sampling
procedures can be found in Hegen (1982). One overnight onshore (perpendicular
to shore with the smallest mesh end on the shore) set was made at

four different sites each month. Sample sites were randomly selected

from a list of 80 sites (Appendices A and B). One offshore sample

was made simultaneously with each onshore sample. The offshore gill

net was also set perpendicular to shore with its shoreward end no

less than 183 m and no more than 366 m directly offshore from the

seaward end of the onshore gill net.

For each gill net set the total fishing time (nearest 0.1 h)
was recorded. Each fish landed was identified to species (Hoese and
Moore 1977) and capture mesh size. Shallow and deep water depth, water
temperature, salinity, turbidity and dissolved oxygen were measured
at the time each gill net was set and retrieved as described in Hegen
(1982).

The catch rate (number per gill net hour) of each species landed
by mesh size was calculated for each gill net sample. One-way analysis
of variance (P = 0.05)(Sokal and Rohlf 1981) was used to test for
differences in catch rates between gill net set types (offshore &and
onshore) for each species and mesh size (where at least 5 individuals
of a species were caught in a mesh size in at least one of the set
types). Inequality of variances was detected among samples and was
corrected prior to analyses by transforming each catch rate to common
logarithms (loglo(X +1)).

RESULTS

Mean onshore catch rates were similar to mean offshore catch
rates. These catch rates were generally less than 0.2 fish/hour (Table 1).
No significant differences (P> 0.05) in catch rates were found between
offshore and onshore gill net sets for any species in any mesh size
(Table 2). Gizzard shad was the most abundant species caught in both
set types (Appendix C). Ten species were caught in both offshore and
onshore gill nets whereas each set type had catches of three species
not caught in the other set type.

The deep water depth where each gill net was fished represented
virtually the only major hydrographic parameter to vary widely between
the offshore and onshore sets (Table 3). Offshore gill net samples
were always fished at deeper water depths over some portion of their
length.



DISCUSSION

Within the scope of this study, onshore gill net catch rates
appear to adequately reflect offshore finfish abundance. Matlock (1984)
found significantly higher mean catches in trammel nets of red drum,
black drum, southern flounder and striped mullet but lower catches
of gulf menhaden at shoreline versus open-water stations in Texas
bays. Although not statistically analyzed, gill net catch rates of
fishes have been reported as higher in nearshore areas ( <190 m from
the shore) than in open-water areas (1.2-1.8-m deep) during November
through March (Matlock et al. 1978). Onshore gill net catch rates
are generally lowest during the winter months (Hegen et al. 1983).

This apparently greater abundance of fishes in the peripheral boundaries
than in the central deep portions of the bays could be modified during
the coldest months (January and February) when some fishes may move

to the deeper regions of the bays. However, their availability to
capture in gill nets may not be increased due to a temperature-related
reduction in swimming activity.
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Appendix A: Description of available Corpus Christi Bay system
gill net sample sites during January and February
1981.



pusis]

¥Pozueys jo dj3 wIdYInos IWA2II w0Z,01..6 uwlliSYeL2 144 13873Y) snd10)
IR 3IVIIWIS 30 3N 91IW Z°0 w75:406L6 uSE 199442 12 13s33Y snd10D
ujqed
G072 ususalods JO S ATTW Z°0  u6%:80eL6  uS0.SVLT oz 13812y sndao)
pueISl RoOIWBYS
39 pUd 3N UO SYUBI JO S ISAL  ,£5,6046 100,9%6L2 61 33833y sndiop
. (-a°3°m) ssud
33usydx? 29388 jo S ITIW Z2°0 w9Z,11.L6 W€ 1942 81 13513Y) snd10)
3zoys § uo .
s3ujli3a0d £129383a JO M BTIW S°0  ,8€.,52T0lb uw9€ 467042 JA sadany
YInom I9ATY $IJINN 39 PRI JO S Ing wEZ.624L6 uS1.0S.22 91 s9d9ny
10u®d °3°1°¥°M Y3 30 MS 3Isnf wST.€EZ.L6 w9T.056L2 s1 sod9ny
210Yys y vo
nonuﬁuoson 1333899 JO M I1TA Z°0  .8E.EZoL6 162425042 71 sadany
8314 £e1d> Jo M IS ,,8,2Z.L6 n8Z2.125.L2 €1 sasany
3ujod 9ITyYM JO dI0Ys ' M U0  ,,00,62.L6 100,25L2 41 sadany
axoys S
< TO 3IND 19A32 3O M AITW S°0  ,,00,0£.L6 Ww0T 415642 11 sadany
— INd 23AI2 3O N pus M SITIW ¢ w0%,0€026 w0E 125 eL2 o1 sad9ny
Jutod 33IIyM 3O 3
943 03 9400 38113 JO 3I0YS T VO ,,26,L2:L6  wl¥.1SeL 6 sadany
3I0Ys N uo .
" 80> AOTI®YS 3O AN 91T G°0  ,,6€,62.L6 w00,€54L2 8 sadany
A91d 3utogd vEIpPUl 3O N ITIB 8°0  ,,Z%.,02.L6 w924 15.L2 L 13s11y) sndio)
a20ys N uo
souylaemod £113383a 30 J 1TV G°0 u$0,52eL6 wZli286L2 9 sadony
axoys N uo
sautliomod £(193s0A JO M O11m 1 uwlZ,92.L6 nST4250L2 S sasany
8314 £e1d 3o 3 o11m 1 w8Z,124L6 w0S42562L2 9 sadany
uul epewwy pIoO 3O MN OIIWm Z2°0  ,,0£,0Z.L6 160,2SL2 £ sod9ny
8374 £e1> Jo 3N SITIW 7  ,T1,02.46 w2S:2Sel2 14 sadany
9x0ys S uo
souj1IImcd £119383A JO M SITIW I wS%.L2L6 wZl,6%L2 1 sad3ny Tis1ayy sndio)
TOTI951313Uap} apnitsuo] 9on3t3e]  Jequnu Xeqg >I64S
uoyIMs wotrle3s Leg

*1861 L1eniqag
pue Lienuer Sutinp sa31Ts o91duwes 3au 1118 we3Ishs Keg TISTIY) sndiopy aqejIeae Jo uoTridriaosoq

‘1°V 219eL



pueis] 13388eq jo MS

3snf ®a1w 110dS JO S104S S U0  ,99,01el6  10%,6%.L2 €Y 13s1aY sndio)
ujod 39338Q 3T 1048 N 3O FTPPTH o, I1,01el6  uZ1,0S.L27 R4 ysi3pay
sjue3l jo N .
‘IND ITRIIUTS I® MS FTIW S0 ,,69,800L6  WZZ,9%olZ 1y 13811y sandiop
940D uualy jo N ITyW Z°Q 1w6Z160eL6  WY1,S%.LT oy 13s1ayy sndaop
€ I9djaeN MMO1 .
389U waixe 1jods jo Ixoys N wll,€16L6 w81,1%.42 6€ 13873y sndao)
1914 3ulys1g 080 Jo 3s °1Im g°p 160,614.L6 uwlS.29%.42 8€ TIs1ayy sndxo)
PUPRISI IJWAQ JO aao0ys N ug WIS491.46 AR S YA LE 13812y sndao)
I0Ys RIUINY e
uo $31333( 3o M I1IW g° uS%,91.46 u8%,25.42 9€ T3s11YyD sndio)
P »cwzaau 080 3O MN 311m g8°Q 10%,0Z.L6 u8Z.€9.42 SE T13812y) sndio)
9A3aQ uead
uo acH A®pIIOH jo IS 917w | 19542246 w9S.5%.42 7€ T3sTay) sndiop
3utrod
uoduly jo MS Isnf yoeaq ayz uo u8%,22.L6 1u0S.6%.L2 tE T3stayy sndiop
wdemasned Leg sadeny
30 3N ?17m G°0 ‘waaw yrods up uS%.12.L6 w0, 1542 A% sadany
1314 Julod ueIpul jO I\ SIATIW g ul€461046 u8S,1S.L2 1€ Tas1ayy sndiop
da0ys vuInd e
b uo $31333( jo M sayIm 2 w¥1.81.46 1w62,2S.LT 20€ Tas1ayd sndiop
SPEIYPAING °S°V°N 3O MN d11W G°Q 1w9Z.L1.L6 w2ZiTYL2 62 13s12y) sndao)
33n1q wo
3snoy jo M 3snf ‘Juyod I9PIOM  ,,60,Y1.L6 15,0842 282 13stayy sndiop
‘d*3°M 3o N 91m | uC€,01aL6 007296142 Lz 13s12Y) sndio)
3INd I9A11 JO N O11W G°Q
‘puelsy 110ds 3o °p1s N 330 1S0,624L6 wST,15042 9z sadany
d10ys S uwo pueysi 1aS3eq
30 d13 uIdyYINOS jo N ITIW 2°0  ,,92,01.46 nw€S.16%0L2 134 13s12yD sndiop
uor3els 3uydund odsuuay .
4q 90> 380q 3O § BTTW G0  ,,50,01.46 wlZi€Y0L2 9T TIs1IYyy endo)
8x0Yys §
~ U0 Juyoq 19832q yo § arIWM Z°0 119160046 u8Z,0S.4T €¢ T381Iy) sndxo) T3811y) sndao)
o UOIIBOTI JIUIPY 9pn3 18007 IpNI 1IN} 23aquEnu Aeg wo3sis
uoylels uoilels Aeg

*(*P,3u0D) °1°y 31qe]



Y]
—

68918
110ds 9S00 3o ureyd jo dii M

Jo AN SITTW G°1 ‘9I04ys § W0 , 1%, T1ol6  uS®18%0L2 29 13812y sndio)
1€ I9%aeW DSJD 3o S ,
Isn{ ®aaw 7jods jo IpyIs N U uSTT1aL6 u9S.:8%.4L2 19 73as1ay) sndiop
83uel jo M
asn{ vaae yrods Jo SpIs N uo
ST 29}aeN JSDD 30 3 911w ¢£°0 u€%,60.L6 u8T46%.L2 09 13572y) sndz0)
e2ae 130ds Jo IpIsS N uo
61 293318 DSOD 3O MSS °11W Z2°0 195180046 u0Z46%.L2 6S 13513y sndao)
aa0) Jooawmeys v
U} uIqed u33ax8d jJo IS ITTW G°Q ulZ,:80046 wlZ.:S%.42 8S 13571y sndiod
azoys §
uo 3ue3lsnK 3o °34 3o I W | uw0T,200L6 w0E46%.42 LS 13s13yy sndiop
eaae 11ds uo .
puels] wosuey S 3O I ITTW 8°Q ulZi1L00L6 w16,05.42 9s ys1iypay
%1 293I®W JSJJ 3O AN 21TW £°0 u71.:L06L6 180,056,412 SS 13s11y) sndzo)
1914
julod ueipul jo MS I1W GT°0 w€412:46 wl0,1S.42 s 13stayd sndiod
pueis] wosuey N 3o N 3asnf
ea1e 170ds 3uoy 3O 310Ys MS WO  ,,02,80.L6 19,2542 €S ys1ypay
8us3sny Jo jutod jo 3ioys MS ug u§S41£00L6 nw9Z16%.L2 [49 T3s11yy sndio)
110ds 3o 3pis IN uo
25 391K MMOI 3O I A1Tm GZ°0 1W9%:160.L6 wSZ.1S0L2 15 ys1ypay
pUBIS] uUETWPIIS JO 9I0Ys M UQ 1w10.406L6 uST41€60L2 0s ys13ypay
puslsl mosuwy N
3O ®10ys M jo ITppTW dY3 ujg 1ul0,800L6 wl1,:2S.42 6% ys13zpay
pueis] wosuey N
Jo @aoys I 3o Aipplm Iyy ujy w%0,:800L6 wS142G.L2 8y ys1Ipay
1914
_ 8urysyy osQ JO MN €311W GZ°Z 190122646 W8T 77.LT Ly 13s1ayy sndiop
pueis] wosuey °S JO d10ys FS ug 180,800L6 u€0,1S.L2 Sy ysiypay
pues] 2988eq jo AN o1Ym Z°0
‘eaze 110ds jo aioys S wp 1wCT.:600L6 1w9%,0S.L7 o'l 138T1yD sndiod 13s1ayy sndaod
Uo0T3IBd1IFIUPY opn3J3uU0] spn3Ile] Jaqunu Aeg UDISAS
wotrlels aotriels Leg

*(*P,3u0))

‘1°V 2IqEL



~
—

*39u [1T8 210ysuo pue aioysyjo yiIm pardues 2311S,

9A00 jeog ub€4600L6 w70.7%.L2 08 ¥3873y) sndio)
s91@ 110ds 3o 210ys § uo
79 JMNIEH MMOI JO IS d1IW 2°0 u8%,:806L6 wl€.:2SaL2 264 Ysiypay
$3e1g Isel u0E€ 420016 100:6%642 8L ¥3sTayd sndio)
2400 }oeys Nulg ulS1806L6 w7€45%.42 LL 13s31y) sndio)
8 29aeW 2SJ3D JOo N
91IW 2°0 ‘®?3a® 17cds jJo Ipis N wo 190,90.L6 w22,05.42 9L 13sTayd sndixo)
) 'UIICH
19y3e33d pue uUrd jo IS SIIW
GZ°1 ‘Ind 113A 170 3O pud § 3y 136550026 uw?1,29..2 174 4sTIpay
98p1ag 080 3o S 1snf yrods up u0€,:81.L6 uSCiTYaLl 7L 0s0
. wlae 110ds JO 310ys § uo 3¥dprag
30QavH umolg wuo)d jo 3s 91w ¢°0 uC€i1L00L6 uwE€1€S.L0 €L Ysiypay
3IN) 8,U0STIM 3JO
pu? £evq 3¢ Jueid 0d1y 3o mMS 3snr u8€4600L6 w9 Y.LT 42 Ti3stay) sndiaop
61 xayaey
{euuey) 83IUINY & JO MS 3Isne ul%:ST16L6 0CC4CSell eI 13811Yy) sndiop
pusis] Wosu®y N 3O MS °11@ G°0 ‘
$7 39yl pueist jo d13 MS 330 u8%,:800.L6 1wCCi15L2 oL ys13poy
jujod 9p182180I 3Jo IS 31IW g°Q wl0Y10L6 w8t 8%.42 89 T3Is1ay) sndao)
g IINIAEH T3uuey) eyuind) e
30 s isn( pues} jo ap1s N up wBE(ET L6 16S16%.L2 L9 Tastayy sndio)
duex o11qnd
9a0) 3pIS3aT3ul 3O MS 3snp wIZ.E€Tel6 150,054 99 FIsT1YD sndiao)
§98N0Y JO 3WOIF UF 9 I{ABR
{ouusy) IUINY ® 3o N Isng w01 ,€1.L6 w8Zi6%.L7 S9 13Ty sndiop
9¢ 39%18K DSOD 3O IS I1IW Z2°0 w6216 wlY:8%.L2 29 13I8tx2y) sndiop
Baa1e (yods DS)D 30
ujeyd 3o d13 M 3o IS °1YW Z°0 1wS0,€T1.L6 192,8%.42 e €9 ¥i81ayd sndzxop ¥13Is1ayd sndao)
UOI3ed1J TIUapT apna y8U0] apN3ITIT]  Jequnu Xeq wo3S4sS
uoy}3els uotIeIs Leg
- *(°p,3u0)) 1°V °91qe]



18

Appendix B: Map of available Corpus Christi Bay system gill net
sample sites during January and February 1981.
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Appendix C: Number of finfish caught in offshore and onshore
gill net samples.
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